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Crow Wing County’s Lakeshore Impervious Coverage Research Project 
Phase II-Fall 2012 
 
I. Executive Summary  
 
The purpose of the 2012 impervious coverage research project was to determine the 
amount of impervious surfaces on lakeshore parcels for parcels on lakes 500-1000 acres in size.  
The percent impervious was calculated for the entire riparian lot. The percent impervious was 
also calculated within 250 feet and 500 feet of the riparian lot. The percent of impervious 
surfaces was calculated using high resolution Lidar and aerial photography in ESRI’s ArcMap 
software.   
The final product of the impervious coverage study is a comprehensive Geographic 
Information System (GIS) layer of different surfaces and a calculation of the percent impervious 
by parcel on the selected lakes.  This will help Crow Wing County in its water planning efforts, 
especially in regards to the effects of stormwater management. It will also help with determining 




 Water is Crow Wing County’s lifeblood.  The county has an area of 731,000 acres and 
approximately 102,000 acres or 14% is covered by over 400 scenic lakes, rivers, and streams.  
An additional 14% is covered by wetlands as well.  The abundance of surface water makes this 
Central Minnesota County an attraction to people. 
From 1990 to 2000 the population in Crow Wing County has increased by 24.5%, the 
eleventh fastest growth county of Minnesota’s 87.  The most recent census shows the population 
continued to grow another 13.4% from 2000 to 2010.  The majority of the growth is concentrated 
around the clear, deep water lakes where seasonal cabins are being replaced with larger year-
round homes.  With these larger homes comes the potential for more stormwater runoff into 
these majestic lakes. 
Crow Wing County revised its Land Use Ordinance in 2011. This ordinance placed added 
performance standards based on the amount of impervious surfaces per lot.  It is now required to 
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have a storm water management plan if the riparian lot exceeds 15% in impervious surfaces. The 
ordinance prohibits more than 25% impervious surfaces in the shoreland protection zone (Article 
41). This ordinance will help keep lakes clean for generations to come.   
 
This study defines the percent of impervious surfaces on individual lots.  It is needed to 
maintain the integrity and build the foundation for future studies.  We as individuals need to 
realize that our planning today will make a huge impact on the future.  It does not take long to 
damage our natural resources, such as these waterways and lakes, but it will take generations to 




 This Phase II study is a continuation of a project I previously worked on with staff from 
the Crow Wing County Land Services Department.  The information needed was the amount of 
impervious surfaces within 500 feet of the Ordinary High Water.  They wanted to know the 
different kinds of impervious surfaces such as bituminous driveways, gravel driveways, dirt 
driveways, grass driveways, boathouses, dwellings, sheds, garages, patios, and so on.  This 
information will help determine future updates to the local water plan. 
Using ArcMap, I created different layers for all the different kinds of impervious surfaces 
and began digitizing them. Layers are used to display and work with a specific GIS dataset. A 
layer in ArcMap represents geographical data such as a particular theme and in this case it is the 
impervious surfaces. In certain instances, it was impossible to see the entire building on the 
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aerial photo.  In these instances I had to use county records to find out the dimensions of the 
structure.  The Property Valuation and Classification Office has records on all the structures in 
the county.  Using this information I could determine the percent of impervious per lot. 
A calculation change specific to ^Planned Unit Developments (PUD’s) will also be 
implemented.  Previously, we calculated the impervious surface areas for each unit or lot within 
a PUD.  The new calculation will total the impervious surface areas within the entire PUD, rather 
than as individual parts (an example is included in the appendices).   
 
V. Appendices  
 
 
** Some parcels not included because they are located inside city limits. 
 
^A "Planned unit development" means a type of development characterized by a unified site design for a number of dwelling 
units or dwelling sites on a parcel, whether for sale, rent, or lease, and also usually involving clustering of these units or sites to 
provide areas of common open space, density increases, and a mix of structure types and land uses. These developments may be 
organized and operated as condominiums, time-share condominiums, cooperatives, full fee ownership, commercial enterprises, or 
any combination of these, or cluster subdivisions of dwelling units, residential condominiums, townhouses, apartment buildings, 
campgrounds, recreational vehicle parks, resorts, hotels, motels, and conversions of structures and land uses to these uses. 
61250.2500 Subp.12, Minnesota Administrative Rules  
Lake Name 
# of Riparian Lots 
Per Lake 
% Imp Within 250' of 
OHW 





     
Camp 226 4.2% 4.4% 3.4% 
Clearwater** 104 3.3% 3.8% 2.7% 
Crooked 317 5.1% 5.4% 4.8% 
Edward 288 3.8% 8.1% 6.0% 
Gilbert** 144 3.8% 3.8% 3.5% 
Hanks 129 3.9% 4.9% 4.4% 
Lower Mission 130 0.8% 2.1% 2.2% 
Nokay 83 2.2% 4.0% 3.1% 
North Long 735 6.5% 8.8% 6.2% 
Ossawinnamakee** 242 6.9% 8.3% 7.6% 
Portage 72 9.9% 8.6% 6.4% 
Rabbit** 236 7.1% 8.1% 6.5% 
Red Sand** 91 7.5% 6.9% 4.8% 
Serpent** 278 15.4% 15.9% 14.5% 
Smith 128 3.0% 2.9% 2.2% 
South Long 431 8.4% 8.2% 5.7% 
Upper Mission 159 3.3% 6.1% 5.2% 
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This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.


























This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
Impervious Calculations on Planned Unit Development (PUD) on Clearwater Lake
Impervious % within 250 ft of Shoreline
Roads
Lakes
0 - 15 %
15 - 20 %































































Total Impervious Coverage for all Lots =  3.4%Total Impervious Coverage within 500 ft =  4.4%Total Impervious Coverage within 250 ft =  4.2%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  3.4%Total Impervious Coverage within 500 ft =  4.4%Total Impervious Coverage within 250 ft =  4.2%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  3.4%Total Impervious Coverage within 500 ft =  4.4%Total Impervious Coverage within 250 ft =  4.2%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  2.7%Total Impervious Coverage within 500 ft =  3.8%Total Impervious Coverage within 250 ft =  3.3%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  2.7%Total Impervious Coverage within 500 ft =  3.8%Total Impervious Coverage within 250 ft =  3.3%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  2.7%Total Impervious Coverage within 500 ft =  3.8%Total Impervious Coverage within 250 ft =  3.3%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  4.8%Total Impervious Coverage within 500 ft =  5.4%Total Impervious Coverage within 250 ft =  5.1%
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Total Impervious Coverage for all Lots =  4.8%Total Impervious Coverage within 500 ft =  5.4%Total Impervious Coverage within 250 ft =  5.1%
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Total Impervious Coverage for all Lots =  4.8%Total Impervious Coverage within 500 ft =  5.4%Total Impervious Coverage within 250 ft =  5.1%
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Total Impervious Coverage for all Lots =  4.8%Total Impervious Coverage within 500 ft =  5.4%Total Impervious Coverage within 250 ft =  5.1%
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Total Impervious Coverage for all Lots =  4.8%Total Impervious Coverage within 500 ft =  5.4%Total Impervious Coverage within 250 ft =  5.1%
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Total Impervious Coverage for all Lots =  4.8%Total Impervious Coverage within 500 ft =  5.4%Total Impervious Coverage within 250 ft =  5.1%
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Total Impervious Coverage for all Lots =  6.0%Total Impervious Coverage within 500 ft =  8.1%Total Impervious Coverage within 250 ft =  3.8%
0 0.2 0.4 0.6 0.80.1 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  6.0%Total Impervious Coverage within 500 ft =  8.1%Total Impervious Coverage within 250 ft =  3.8%
0 0.2 0.4 0.6 0.80.1 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  6.0%Total Impervious Coverage within 500 ft =  8.1%Total Impervious Coverage within 250 ft =  3.8%
0 0.2 0.4 0.6 0.80.1 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  3.5%Total Impervious Coverage within 500 ft =  3.8%Total Impervious Coverage within 250 ft =  3.8%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  3.5%Total Impervious Coverage within 500 ft =  3.8%Total Impervious Coverage within 250 ft =  3.8%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  3.5%Total Impervious Coverage within 500 ft =  3.8%Total Impervious Coverage within 250 ft =  3.8%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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Total Impervious Coverage for all Lots =  4.4%Total Impervious Coverage within 500 ft =  4.9%Total Impervious Coverage within 250 ft =  3.9%
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Total Impervious Coverage for all Lots =  4.4%Total Impervious Coverage within 500 ft =  4.9%Total Impervious Coverage within 250 ft =  3.9%
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Total Impervious Coverage for all Lots =  4.4%Total Impervious Coverage within 500 ft =  4.9%Total Impervious Coverage within 250 ft =  3.9%
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Total Impervious Coverage for all Lots =  2.2%Total Impervious Coverage within 500 ft =  2.1%Total Impervious Coverage within 250 ft =  0.8%
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Total Impervious Coverage for all Lots =  2.2%Total Impervious Coverage within 500 ft =  2.1%Total Impervious Coverage within 250 ft =  0.8%
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Total Impervious Coverage for all Lots =  2.2%Total Impervious Coverage within 500 ft =  2.1%Total Impervious Coverage within 250 ft =  0.8%
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Total Impervious Coverage for all Lots =  3.1%Total Impervious Coverage within 500 ft =  4.0%Total Impervious Coverage within 250 ft =  2.2%
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Total Impervious Coverage for all Lots =  3.1%Total Impervious Coverage within 500 ft =  4.0%Total Impervious Coverage within 250 ft =  2.2%
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Total Impervious Coverage for all Lots =  3.1%Total Impervious Coverage within 500 ft =  4.0%Total Impervious Coverage within 250 ft =  2.2%
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Total Impervious Coverage for all Lots =  6.2%Total Impervious Coverage within 500 ft =  8.8%Total Impervious Coverage within 250 ft =  6.5%
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This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.



















































































































Total Impervious Coverage for all Lots =  6.2%Total Impervious Coverage within 500 ft =  8.8%Total Impervious Coverage within 250 ft =  6.5%
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This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.











































































































Total Impervious Coverage for all Lots =  6.2%Total Impervious Coverage within 500 ft =  8.8%Total Impervious Coverage within 250 ft =  6.5%
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Total Impervious Coverage for all Lots =  6.2%Total Impervious Coverage within 500 ft =  8.8%Total Impervious Coverage within 250 ft =  6.5%
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Total Impervious Coverage for all Lots =  7.6%Total Impervious Coverage within 500 ft =  8.3%Total Impervious Coverage within 250 ft =  6.9%
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Total Impervious Coverage for all Lots =  7.6%Total Impervious Coverage within 500 ft =  8.3%Total Impervious Coverage within 250 ft =  6.9%
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Total Impervious Coverage for all Lots =  7.6%Total Impervious Coverage within 500 ft =  8.3%Total Impervious Coverage within 250 ft =  6.9%
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Total Impervious Coverage for all Lots =  7.6%Total Impervious Coverage within 500 ft =  8.3%Total Impervious Coverage within 250 ft =  6.9%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.09 0.18 0.27 0.360.045 Miles




































Total Impervious Coverage for all Lots =  6.4%Total Impervious Coverage within 500 ft =  8.6%Total Impervious Coverage within 250 ft =  9.9%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles






























Total Impervious Coverage for all Lots =  6.4%Total Impervious Coverage within 500 ft =  8.6%Total Impervious Coverage within 250 ft =  9.9%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.09 0.18 0.27 0.360.045 Miles






























Total Impervious Coverage for all Lots =  6.4%Total Impervious Coverage within 500 ft =  8.6%Total Impervious Coverage within 250 ft =  9.9%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.09 0.18 0.27 0.360.045 Miles
































































































Total Impervious Coverage for all Lots =  6.5%Total Impervious Coverage within 500 ft =  8.1%Total Impervious Coverage within 250 ft =  7.1%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.25 0.5 0.75 10.125 Miles

































































































Total Impervious Coverage for all Lots =  6.5%Total Impervious Coverage within 500 ft =  8.1%Total Impervious Coverage within 250 ft =  7.1%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.25 0.5 0.75 10.125 Miles

































































































Total Impervious Coverage for all Lots =  6.5%Total Impervious Coverage within 500 ft =  8.1%Total Impervious Coverage within 250 ft =  7.1%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.25 0.5 0.75 10.125 Miles


































































































Total Impervious Coverage for all Lots =  4.8%Total Impervious Coverage within 500 ft =  6.9%Total Impervious Coverage within 250 ft =  7.5%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles


































































































Total Impervious Coverage for all Lots =  4.8%Total Impervious Coverage within 500 ft =  6.9%Total Impervious Coverage within 250 ft =  7.5%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles


































































































Total Impervious Coverage for all Lots =  4.8%Total Impervious Coverage within 500 ft =  6.9%Total Impervious Coverage within 250 ft =  7.5%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles






























































































































Total Impervious Coverage for all Lots =  14.5%Total Impervious Coverage within 500 ft =  15.9%Total Impervious Coverage within 250 ft =  15.4%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles






























































































































Total Impervious Coverage for all Lots =  14.5%Total Impervious Coverage within 500 ft =  15.9%Total Impervious Coverage within 250 ft =  15.4%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles













































































































Total Impervious Coverage for all Lots =  14.5%Total Impervious Coverage within 500 ft =  15.9%Total Impervious Coverage within 250 ft =  15.4%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles












































Total Impervious Coverage for all Lots =  2.2%Total Impervious Coverage within 500 ft =  2.9%Total Impervious Coverage within 250 ft =  3.0%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.2 0.4 0.6 0.80.1 Miles












































Total Impervious Coverage for all Lots =  2.2%Total Impervious Coverage within 500 ft =  2.9%Total Impervious Coverage within 250 ft =  3.0%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.2 0.4 0.6 0.80.1 Miles












































Total Impervious Coverage for all Lots =  2.2%Total Impervious Coverage within 500 ft =  2.9%Total Impervious Coverage within 250 ft =  3.0%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.2 0.4 0.6 0.80.1 Miles







































































Total Impervious Coverage for all Lots =  5.7%Total Impervious Coverage within 500 ft =  8.2%Total Impervious Coverage within 250 ft =  8.4%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.





























































Total Impervious Coverage for all Lots =  5.7%Total Impervious Coverage within 500 ft =  8.2%Total Impervious Coverage within 250 ft =  8.4%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.









































































Total Impervious Coverage for all Lots =  5.7%Total Impervious Coverage within 500 ft =  8.2%Total Impervious Coverage within 250 ft =  8.4%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.





























































Total Impervious Coverage for all Lots =  5.7%Total Impervious Coverage within 500 ft =  8.2%Total Impervious Coverage within 250 ft =  8.4%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.



















































Total Impervious Coverage for all Lots =  5.7%Total Impervious Coverage within 500 ft =  8.2%Total Impervious Coverage within 250 ft =  8.4%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.





























































Total Impervious Coverage for all Lots =  5.7%Total Impervious Coverage within 500 ft =  8.2%Total Impervious Coverage within 250 ft =  8.4%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.










































Total Impervious Coverage for all Lots =  5.2%Total Impervious Coverage within 500 ft =  6.1%Total Impervious Coverage within 250 ft =  3.3%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles









































Total Impervious Coverage for all Lots =  5.2%Total Impervious Coverage within 500 ft =  6.1%Total Impervious Coverage within 250 ft =  3.3%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.
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15 - 20 %












































Total Impervious Coverage for all Lots =  5.2%Total Impervious Coverage within 500 ft =  6.1%Total Impervious Coverage within 250 ft =  3.3%
0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.

























































































Total Impervious Coverage for all Lots =  7.1%Total Impervious Coverage within 500 ft =  10.1%Total Impervious Coverage within 250 ft =  9.9%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.













































































0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.








































































Total Impervious Coverage for all Lots =  7.1%Total Impervious Coverage within 500 ft =  10.1%Total Impervious Coverage within 250 ft =  9.9%






0 - 15 %
15 - 20 %
20 - 25 %
25+ %0 0.1 0.2 0.3 0.40.05 Miles
This data is provided on an "AS-IS"basis, without warranty of any type, expressed or implied, including but not limited to any warranty as to their performance, merchantability, or fitness for any particular purpose.






CAP	  is	  a	  cross-­‐college,	  cross-­‐campus	  University	  of	  Minnesota	  initiative	  coordinated	  by	  the	  Center	  for	  
Urban	  and	  Regional	  Affairs	  (CURA).	  Funds	  for	  CAP	  were	  generously	  provided	  by	  the	  McKnight	  
foundation	  and	  the	  Blandin	  foundation.	  	  
	  
This	  is	  a	  publication	  of	  the	  Center	  for	  Urban	  and	  Regional	  Affairs	  (CURA),	  which	  connects	  the	  
resources	  of	  the	  University	  of	  Minnesota	  with	  the	  interests	  and	  needs	  of	  urban	  communities	  and	  the	  
region	  for	  the	  benefit	  of	  all.	  CURA	  pursues	  its	  urban	  and	  regional	  mission	  by	  facilitating	  and	  
supporting	  connections	  between	  state	  and	  local	  governments,	  neighborhoods,	  and	  nonprofit	  
organizations,	  and	  relevant	  resources	  at	  the	  University,	  including	  faculty	  and	  students	  from	  
appropriate	  campuses,	  colleges,	  centers	  or	  departments.	  The	  content	  of	  this	  report	  is	  the	  
responsibility	  of	  the	  author	  and	  is	  not	  necessarily	  endorsed	  by	  CAP,	  CURA	  or	  the	  University	  of	  
Minnesota.	  	  
	  
©	  2011	  by	  The	  Regents	  of	  the	  University	  of	  Minnesota.	  	  
	  
This	  work	  is	  licensed	  under	  the	  Creative	  Commons	  Attribution-­‐
NonCommercial-­‐ShareAlike	  3.0	  Unported	  License.	  To	  view	  a	  copy	  of	  this	  
license,	  visit	  http://creativecommons.org/licenses/by-­‐nc-­‐sa/3.0/	  or	  send	  
a	  letter	  to	  Creative	  Commons,	  444	  Castro	  Street,	  Suite	  900,	  Mountain	  
View,	  California,	  94041,	  USA.	  Any	  reproduction,	  distribution,	  or	  derivative	  use	  of	  this	  work	  under	  this	  
license	  must	  be	  accompanied	  by	  the	  following	  attribution:	  “©	  The	  Regents	  of	  the	  University	  of	  
Minnesota.	  Reproduced	  with	  permission	  of	  the	  University	  of	  Minnesota’s	  Center	  for	  Urban	  and	  
Regional	  Affairs	  (CURA).”	  Any	  derivative	  use	  must	  also	  be	  licensed	  under	  the	  same	  terms.	  For	  
permissions	  beyond	  the	  scope	  of	  this	  license,	  contact	  the	  CURA	  editor.	  
	  
This	  publication	  may	  be	  available	  in	  alternate	  formats	  upon	  request.	  	  
	  
Center	  for	  Urban	  and	  Regional	  Affairs	  (CURA)	  	  
University	  of	  Minnesota	  	  
330	  HHH	  Center	  	  
301-­‐-­‐19th	  Avenue	  South	  	  
Minneapolis,	  Minnesota	  55455	  	  
Phone:	  (612)	  625-­‐1551	  	  
Fax:	  (612)	  626-­‐0273	  	  
E-­‐mail:	  cura@umn.edu	  	  
Web	  site:	  http://www.cura.umn.edu	  	  
	  
	  
The	  University	  of	  Minnesota	  is	  committed	  to	  the	  policy	  that	  all	  persons	  shall	  have	  equal	  access	  to	  its	  programs,	  
facilities,	  and	  employment	  without	  regard	  to	  race,	  color,	  creed,	  religion,	  national	  origin,	  sex,	  age,	  marital	  status,	  
disability,	  public	  assistance	  status,	  veteran	  status,	  or	  sexual	  orientation.	  
